Abstract. This report describes two cases of pituicytoma. The two patients were female and presented with visual complaints, diabetes insipidus, headaches and menstrual disorders. The imaging characteristic was an intrasellar or suprasellar mass, and one mass originated in the pituitary stalk. The mass showed homogeneous enhancement with contrast administration. A hematoxylin and eosin stain showed a compact structure consisting of elongated, bipolar spindle cells arranged in interlacing fascicles or assuming a storiform pattern. Immunohistochemically, the tumor showed diffuse strong expression of S-100 protein, vimentin and epithelial membrane antigen, and glial fibrillary acidic protein was focally positive. The pituicytoma may have originated in the pituitary stalk and presented with diabetes insipidus, and the differential diagnosis should be compared with the pituitary stalk mass. Bleeding during resection was moderate, and surgery was regarded as the first choice of treatment for pituicytomas.
Introduction
Pituicytoma is a rare benign neoplasm occurring in the sellar and suprasellar regions and it originates in the neurohypophysis or infundibulum. Scothorne reported the first case in 1955 (1) . Since then, 28 additional cases (not including the present two cases) of this neoplasm have been reported (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) , including one autopsy case (5) . It is difficult to identify pituicytomas from other sellar and suprasellar neoplasms, such as granular cell tumors and pilocytic astrocytomas. The diagnosis of the neoplasms was based on a pathological examination. The neoplasms were found to be histologically benign, but their hypervascular nature makes surgical resection difficult (2) . Local recurrence following subtotal resection is common (3) . The clinical and surgical features of two cases of pituicytomas and the relevant literature is reviewed and evaluated.
Case report
Case one. A 47-year-old female without prior medical history described a six-month history of headaches and menstrual disorder. Visual function was normal, and preoperative neuroendocrine studies were normal apart from a slightly elevated prolactin level of 45 ng/ml, thought to be secondary to the pituitary stalk disinhibition effect. Magnetic resonance imaging (MRI) scans showed a 16x13x10 mm solid mass. The mass exhibited intermediate signal intensity on T1-weighted images, intermediate, slightly increased signal intensity on T2-weighted images, and marked homogeneous enhancement with contrast administration, and the neurohypophysis signal had disappeared. It appeared to be centered on the posterior lobe. The computed tomography (CT) images did not reveal calcifications, necrosis, bone destruction or hyperostosis.
A transsphenoidal microsurgical approach was selected for tumor resection. A soft, reddish, minor vascular mass was found in the neurohypophysis. A total resection was performed, in order topreserve the pituitary stalk, and normal hypophysis was observed during the resection. The final pathological diagnosis was pituicytoma. No adjuvant treatment was administered. No residual or regrowth of the tumor was noted, as shown by MRI scans, over a follow-up period of 18 months (Fig. 1) .
Case two. A 51-year-old female presented with one year of visual complaints, six months of diabetes insipidus and two months of headaches. Visual field testing showed lefttemporal hemianopsia. The results of preoperative neuroendocrine studies were normal apart from an elevated prolactin level of 188 ng/ml. The MRI scan showed a suprasellar and post-chiasmatic mass, and the tumor measured 9x7x6 mm. The mass exhibited intermediate signal intensity on T1-weighted images, intermediate, slightly increased signal intensity on T2-weighted images, and marked homogeneous enhancement with contrast administration. The CT images showed no calcifications, necrosis, bone destruction or hyperostosis. The mass was attached to the pituitary stalk and infundibulum, and appeared to have originated from the pituitary stalk, causing compression of the left optic chiasm.
The patient underwent a right pterional craniotomy resection. A soft, reddish, moderately vascular mass was adherent to the pituitary stalk. A total resection was performed, to preserve the pituitary stalk. The visual acuity and visual field defects improved after surgery. The diabetes insipidus was moderated after surgery, and desmopressin was prescribed at a dose of 0.1 mg/day. The patient was discharged on a low dose of dexamethasone. Endocrinological studies after discharge revealed panhypopituitarism requiring thyroid and adrenal hormone replacement. A follow-up MRI scan obtained with gadolinium showed no residual mass 11 months after the surgery (Fig. 2) .
Pathological findings. A hematoxylin and eosin (H&E) stain showed that the tumor was predominantly a compact structure consisting of elongated, bipolar spindle cells arranged in interlacing fascicles or assuming a storiform pattern (Fig. 3) . The cytoplasm was lightly eosinophilic. No significant cellular or nuclear pleomorphism, mitotic activity, necrosis, cytoplasmic granules, eosinophilic granular bodies or evidence of brain invasion were observed.
Immunohistochemical stain was performed on formalinfixed paraffin-embedded tissue using the Envision system (DakoCytomation, Carpinteria, CA, USA). Antigen retrieval was performed by utilizing steam heat. Primary antibodies against the following antigens were used: S-100 protein appears to be a slight predominance in males (14, 16) . Since the cell of origin remained undetermined, nosological confusion surrounded the use of the term pituicytoma, which is also termed infundibuloma, granular cell myoblastoma, choristoma and granular cell tumor (16) . Pituicytoma is now included and described as an indolent World Health Organization grade 1 tumor that involves the posterior pituitary and/or its stalk, is composed of spindle cells, and is derived from pituicytes (17) . Pituicytomas appear to be benign, slow-growing tumors presenting as the result of symptoms from mass effect.
As previously reported (1-13), 12 of the 30 patients (40%) presented with decreased visual acuity or visual field defects, caused by compression of the optic nerves and/or chiasm. A total of 16 of the 30 patients (53%) presented with signs of pituitary insufficiency, with the most common endocrinopathy being decreased libido, amenorrhea, hypopituitarism and hypogonadism. A total of 5 patients presented with both visual and endocrinopathic symptoms. A total of 7 of the 30 patients (23%) presented with headaches. A number of patients also had vague complaints of memory changes, dizziness and fatigue. Only 1 patient presented with tumor apoplexy (6) . Of our cases, only 1 patient presented with diabetes insipidus, which was uncommon. These clinical presentations are in concordance with a sellar or suprasellar area mass.
The CT findings are not well reported, as the CT contrastenhanced axial scans revealed heterogeneous enhancement in 1 patient (Fig. 2) . The majority of the reported MRI findings of pituicytomas are isointense on T1-weighted images and hyperintense on T2-weighted images, with homogeneous enhancement following the administration of gadolinium (4, 12) . This presentation was different from the inhomogeneity of granular cell tumors (4). The rapidity of enhancement correlates with the increased vascularity of the lesions, as reported by Gibbs et al (11), Wolfe et al (4) and Uesaka et al (9) , and the angiogram revealed a significant vascular blush (4,9).
As previously described (4), the characteristic features of pituicytomas that distinguish them from pilocytic astrocytomas or schwannomas include strongly positive staining for S-100 and vimentin, and focally positive staining for GFAP. EMA showed a strong expression in the 2 patients. The transmembrane glycoprotein of EMA is encoded by the MUC1 gene, located on chromosome 1 in the 1q21-24 region. EMA is present in numerous epithelial cells. EMA, an integral mucin complex, is representative of the antigens involved in the secretory processes of glandular epithelia, which change quantitatively during specialization, differentiation and neoplastic transformation (18) . However, the role of EMA in pituicytomas requires further study. GFAP is a 54 kDa, type III intermediate filament protein that is the major constituent of glial filaments in astrocytes (19) . GFAP is considered to be a general marker for astrocytes in the central nervous system (20) . The accurate diagnosis of brain invasion is therefore critical and, in borderline cases, an immunohistochemical stain for GFAP aids in the delineation of entrapped glial elements within the substance of a brain-invasive meningioma (21) .
Our cases are noteworthy for various reasons. Firstly, they add another possible entity to the differential diagnosis of a pituitary stalk and diabetes insipidus mass. The tumor originated in the pituitary stalk in one of our patients. Notably, fewer symptoms of diabetes insipidus were found at presentation than anticipated and were clearly reported in only one case (7) . Pituitary stalk lesions are often identified to investigate symptoms such as diabetes insipidus. As noted in the literature, patients who develop pathology involving the stalk commonly present with varying degrees of hypopituitarism, diabetes insipidus and hyperprolactinemia (22) .
On the other hand, the two tumors were not highly vascular, and the patients exhibited moderate bleeding from the tumors, which were completely resected during the surgery. Another reason that the two tumors may have been much easier to excise without significant bleeding was due to their smaller size. These findings are not in agreement with some authors. Ulm et al reported that pituicytomas generally were highly vascular, and significant bleeding is often encountered during resection (3, (7) (8) (9) (10) . These authors correctly call attention to the fact that surgery may be difficult due to the location and marked vascularity of the tumors. Heavy intraoperative bleeding hindered a complete resection in certain patients.
No adjuvant treatment was administered to the 2 patients. Follow-up MRI scanning obtained with gadolinium showed no residual or regrowth mass 18 and 11 months post-operatively. Recurrence following a subtotal resection is common, occurring in 4 of the 7 cases reported in the literature for which a follow-up of greater than six months was available (2, 3, (7) (8) (9) . With total resection, the prognosis is favorable. None of the patients receiving total resection had recurrences at the reported follow-ups. The highly vascular nature of the tumor and its potential for infiltration can make total resection difficult. Subtotal resection due to extensive bleeding occurred in the two cases reported by Ulm et al (3) . A total of 3 patients with subtotal resection underwent postoperative radiation, including 2 with radiosurgery and 1 with fractionated radiation. The role of radiation therapy is uncertain in this rare lesion. Since few cases of pituicytoma have been treated with radiation, and given that the natural history appears similar to that of granular cell tumor, the data available currently should be utilized. The authors are in agreement with Brat et al, who noted that completeness of excision was the most significant predictor of recurrence (2) , and that surgery is the first choice of treatment for patients with a pituicytoma.
